Purified herpes simplex virus thymidine kinase has been used to immunize mice for the production of monoclonal antibodies to the enzyme. Monoclonal antibodies were successfully produced against both herpes simplex virus type 1 and type 2 enzymes. These antibodies should prove useful for detecting the enzyme under a variety of experimental conditions. We also demonstrate that the antibodies can provide an alternative method for obtaining large amounts of purified thymidine kinase.
NeutralizationofHSV-1 or HSV-2 tk using monoclonalantibodies tk30~andtkGlRg. Seventyfive #1 of purified HSV-1 or HSV-2 t k was incubated with various amounts of monoclonal antibody, for 1 h on ice. At the end of the incubation period the remaining enzyme activity was measured by the method of Klemperer et aL (1967) . The results are plotted as the amount of enzyme activity remaining when a monoclonal antibody to an unrelated HSV-induced enzyme was used in this system. O, HSV-1 tk with tk304; II, HSV-1 tk with tkG1Rg; @, HSV-2 tk with tk304. (Sim et al., 1983 ) -infected cells.
§ Purified tk from HSV-2 strain 3345 (Sim & Watson, 1973 ) -infected cells.
Reaction with immunizing tk by Western blotting + + days after the final inoculation the mice were sacrificed and monoclonal antibody-producing cells were isolated as described previously (Banks et al., 1983) . Clones of cells were tested for antibody production by an ELISA using purified tk as sensitizing antigen. As can be seen from Table 1 fusions from either HSV-I or HSV-2 tk-inoculated mice each resulted in the production of one hybridoma. Each reacted with their respective immunogen in ELISA, and both were type-specific by this test. The ability of each antibody to neutralize the tk activity was measured using an assay of enzyme activity. Antibody and enzyme were mixed and incubated for 1 h on ice prior to measurement of enzyme activity by the method of Klemperer et al. (1967) . As can be seen from Fig. 1 , hybridoma tk304 neutralized the activity of HSV-2 tk but not that of the HSV-1 enzyme, whereas, tkGiR9 neutralized neither enzyme. This reaction therefore confirms the type specificity of tk304, and indicates that tkG 1 R 9 does not react with the active site of the enzyme. It is probable that tk304 reacts with the active site of HSV-2 tk, but we cannot exclude the possibility that the antibody causes a change in conformation of, or steric hindrance of, the active site without binding it directly.
To confirm the specificity of each monoclonal antibody an analysis of their reactivity with the tk polypeptides of various HSV strains was done using Western blotting (Towbin et at., 1979) . The tkG1R9 antibody only reacted with its immunizing enzyme (Table 1 ) and thus its analysis by this method was not continued. The tk304 antibody, however, reacted with all type 2 strains tested. Fig. 2 shows the reactivity of this antibody with its homologous strain 3345 (Sire & Watson, 1973) , another 'laboratory' strain 186 (Rawls et al., 1968) and two newly isolated HSV-2 Western blot with tk304 antibody against a series of HSV strains. Virus-infected cell extracts were run on a polyacrylamide gel and then electrophoretically transferred to nitrocellulose paper. The sheet of nitrocellulose was then soaked in a solution of 3 ~ glycine, 0.9 ~ N aCI, 10 mM-Tris-HC1 pH 7-4 and 10H calf serum for 1 h at 39 °C. Following extensive washing in PBS, tk304 antibody was added in PBS with 10~ calf serum, and allowed to react for 2 h at room temperature. The blot was then incubated with rabbit anti-mouse peroxidase conjugate (also in PBS with 10~ calf serum for a further 2 h). A n interesting aspect of this result was the ability of the antibody to react with the B R Y strain of HSV-2 but not with its t k -derivative (Thouless & Wildy, 1975) or with HSV-1 tk. These results confirm the type specificity of tk304 [namely it reacts with tk from five HSV-2 strains but not tk from two HSV-1 strains (KOS and $3, see Fig. 2 ), nor with HSV-1 strain H F E M tk (data not shown)]. The specificity of tk304 for viral tk was confirmed by its failure to react with the B R Y t k -strain. Furthermore, it is of interest to note that this technique easily reveals strain-dependent differences in the mobility of the tk polypeptides which would be difficult to observe by conventional techniques. If the antibodies could be used to purify H S V -i n d u c e d tk activity this would provide both a quick method of enzyme purification and enable very high purity enzyme to be obtained (in conjunction with current affinity c h r o m a t o g r a p h y methods). To examine purification of tk using the monoclonal antibodies, we coupled tk304 IgG to Sepharose 4B using C N B r (Banks et al., 1983) . A n extract of HSV-2-infected cells was applied to the column and eluted sequentially with 0.3 M-NaC1, 3 M-NaC1 and 3 M-potassium thiocyanate. The results of such an experiment are shown in Fig. 3 , which shows that about 3~o of the radioactive material applied to the column was bound and eluted only with the 3 M-potassium thiocyanate. This material consists almost entirely of the tk polypeptide, but earlier fractions of the peak contained minor amounts of the other material (Fig. 3) . Thus, the immunoadsorbent column can be used to purify tk in a simple one-step procedure. We should note that although no precautions were taken to preserve tk activity in the experiment shown in Fig. 3 , we could demonstrate significant enzyme activity in the peak eluting with 3 M-potassium thiocyanate (Fig. 3) . Thus, we have been able to produce monoclonal antibodies reactive with tk induced by either HSV-1 or HSV-2. Such reagents are of value in: (i) purification of the tk for further studies of an enzyme which is important both as an interesting tool in molecular biology and in antiviral chemotherapy. In chemotherapy the enzyme is important as a specific activator of anti-herpetic drugs such as bromovinyldeoxyuridine ( 
